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Abstract 
This study aims to investigate the effects of online teachers’ social roles and students’ learning style on their performance and 
critical thinking skill in a wiki environment. A total of 120 high school students from two sub-urban secondary schools in a 
northern state in Malaysia were involved in this 2x2 factorial quasi-experimental study. The students were instructed to write and 
edit their essays in wiki with the assistance of e-moderators with either social roles (SROT) or pedagogical roles (PROT). While 
a learning style questionnaire was used to measure the students’ active or reflective learning style, their post-test scores were 
used to gauge their essay performance. Also, their postings in the wiki environment were analyzed to determine their critical 
thinking. The findings indicated that the SROT group performed significantly lower in essay performance than the PROT group. 
However, there were no significant differences in critical thinking and performance between the reflective and active students in 
the SROT group. This study revealed that as the roles of SROT teacher are limited, it has affected the students’ performance. 
Also, the differences in learning style did not influence their performance and critical thinking in a wiki environment.   
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Online environment provides several interesting features for learning process, and these include synchronous and 
asynchronous communication between the instructor and learners. Wiki, as an asynchronous tool offered by Web 
2.0 technology, allows learners to post inputs and give comments in essay writing. Wiki allows its users to create, 
add, remove and edit the content easily and quickly. Through wiki online learning tool, students can work 
collaboratively with their peers and consult their teacher in any writing task. Similar to face-to-face instruction, 
learning in an online environment requires a moderator to facilitate the learning process and to encourage the 
students to convey their ideas in the discussion (Uzunboylu, Bicen & Cavus, 2011). 
Berge (1995) has identified four dimensions of a moderator or teacher’s role in online learning: pedagogical, 
technical, social and managerial roles.  Unlike moderator with pedagogical role who teach and facilitate online 
activities, use questions and elicit students’ responses with the focus on the discussion on critical concepts, 
principles and skills, a moderator with social roles is responsible in creating a friendly and social environment to 
 
* Irfan Umar. Tel.: +604-6535230  
   E-mail address: irfan@usm.my 
Available online at www.sciencedirect.com
 012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hüseyin Uzunboylu
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
5731 Irfan N. Umar and Mohan Rathakrishnan| /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  5730 – 5735 
promote learning. Managerial roles of modera
and direction, while the technical roles are associated with making learners familiar with the communication tools 
within the online system so that they can concentrate on academic tasks (Aydin, 2005; Persico & Pozzi, 2011).  
Each individual has a certain style of learning. Felder and Silverman (1988) identify learning styles as a way the 
student sees, listens, reacts, reflects, gives reasons, thinks logically, uses intuition, visualizes, and analyses 
information. Felder and Silverman have also introduced four dimensions of learning style: active- reflective, visual-
verbal, sequential- global and sensory-intuitive. Active students learn by trying things out and enjoy working in-
groups. Reflective students learn by thinking things through, prefer working alone or with a single familiar partner. 
Visual students prefer learning using materials such as pictures, diagrams and flow charts while others prefer 
learning using written and spoken explanations. Sequential learners follow linear processing when solving problem 
and learn in small incremental steps whereas global learners progress towards holistic thinking processes.  
 
1.1 Problem statement 
 
In Malaysia, every Grade 12 (Form Six) student must undertake the General Studies course as part of the Higher 
Certificate Examination requirement. In this course, the students have to think critically and know how to give well-
reasoned opinion on certain selected issues using effective communication skills through essay writing. The syllabus 
requires them to be independent in thinking and be proficient in the use of language. However, although the students 
are able to refine generalizations and compare analogous situations, they are unable to use precise vocabulary 
(Rathakrishnan & Umar, 2010). They are also having problems in clarifying and analysing the meaning of words or 
phrase when writing an essay. In addition, only a few are able to compare and contrast ideas in actual writing, 
identify significant similarities and differences, evaluate assumptions and relate with the relevant facts. Lack of 
reading and exquisite design of analysis and critical thinking in essay writing is one of the reasons why this group of 
students are not able to write a good essay. Therefore, it is important for them to become skilful in evaluating and 
analyzing information (critical thinking) in order to engage in intellectual activities. 
Perhaps one useful way for the General Studies teachers to o think critically and 
remedy the learning deficiencies is by using online learning. In traditional way of teaching, the students usually rely 
solely on the teacher to provide the information. However, with the advancement of Internet in which information 
can be obtained in a matter of few seconds, there is a tendency to rely less on the teacher as the sole knowledge 
provider (Keser et.al, 2010). 
Another problem faced by online teachers is that some students are passive in giving their opinions in online 
learning. They sometimes feel shy to participate or do not understand the topic given in online learning. Therefore, 
they become reluctant to take part in collaborative discussion. In this regard, online teachers have to take into 
consideration the differe ctive learners who 
prefer to manipulate objects, do physical experiments, learn by trying and enjoy working in groups to figure out 
solutions to problems and perform in an online environment? Or, how would reflective students who prefer to think 
things through, evaluate options, and learn by analysis, perform in such setting? 
Based on the above problems, it is interesting to investigate whether online teachers with social role or those 
with pedagogical critical thinking and essay writing performance. In addition, it is 
also worthy to investigate whether students with active or reflective learning style are able to reach well-reasoned 
conclusions about specific issues. Therefore, the objectives of this study are: (1) to investigate the difference in 
performance between the students who received a wiki environment moderated by a teacher with pedagogical role 
(PROT) and those who received a wiki environment moderated by a teacher with social role (SROT), (2) to 
investigate the differences in essay performance between the active and reflective students who received the SROT 
treatment, and (3) to investigate the differences in critical thinking skills between these active and reflective students 
who received the SROT treatment.   
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1.2 Theoretical framework 
 
The theoretical framework for this study was based on Vygotsky (1978), Berge (1995), Garrison, Anderson and 
Archer (2000), Felder and Silverman (1988), and Paul (1993). For instance, by using Zone of Proximal 
Development (ZPD), Vygotsky 
between the students and teachers. According to Khandaghi (2012) and Paul (2003), critical thinking ability is a 
process to identify a conclusion accurately and master the elements of reasoning. Paul divided critical thinking into 
macro and micro cognitive strategies, and he outlined 18 macro and nine micro critical thinking skills that take into 
account of cognitive and affective components to extend deep thinking among the students. Meanwhile, Felder and 
Silverman (1988) indicated that students have different learning styles in which they could stimulate their ideas and 
experiences to engage in the learning process. 
Berge (1995) and Hussein (2010) have  and 
suggested four dimensions of an  (pedagogical, social, technical and managerial roles). Some of 
the roles of PROT moderator are: (i) to facilitate the students to understand the objective, critical concepts, and help 
the students to be self-motivated, (ii) to involve passive students to participate in collaborative discussion, (iii) to 
become a feedback giver, refine, and update the learning material when the students cannot find the solution, (iv) to 
give direct comment on the content and learning objectives especially if the discussions go out of the topic 
(Cumming, 2000), (v) to their experiences, encourage debate, convey idea maturely 
and edit peers ideas, (vi) to present conflict opinion and offer intellectual feedback, (vii) to provide ideas to the 
students on how to solve some problems and give motivation, and (viii) to encourage students to use pictures, data, 
and analysis to answer the given topics by using search engines in online learning.  
to promote human relationships and develop group cohesiveness by 
giving support and keeping to the main objective (ii)  to promote a friendly environment and community feelings to 
support student  to gently accept students' comments and deals with exceptions 
off the list, (iv) to show empat , (v) to give comments on students input through email if 
necessary (Berge, 1995) and use interpersonal approach, (vi) to encourage inter group communication instead of 
taking leading roles in establishing a wider community (Bonk, et al., 2001),  and (vii) to encourage the students to 
work in a mutual cause in online learning by using special introductory techniques, dyadic collaborating and 
facilitate informal discussion among learners.  
 
2. Methodology 
 
In this study, a 2 x 2 factorial quasi-experimental design was used to measure the effects of an independent 
- either the social role online teacher, SROT or pedagogical role online teacher, PROT) and a 
moderator variable (active or reflective learning s levels of critical 
thinking and essay writing performance).  
Two schools in a northern state of Penang, Malaysia, were selected to participate in this study. One school was 
randomly selected as the experimental group that received the SROT approach while the other school received the 
PROT approach. A total of 120 students were involved in this study, in which 60 students were randomly selected 
from each school.  
The Index of Learning Style Questionnaire (ILSQ) instrument (Felder & Soloman, 2001) was administered to the 
participants to categorize them either as active or reflective learners. A total of 11 items of the active-reflective 
dimension of this learning style instrument was used. Those who responded mostly 
reflective students. Later, an 80-minute pre-test was conducted before the treatment to identify whether there is any 
significant difference in General Studies knowledge between the two groups prior to the treatment. In the pretest, the 
students were instructed to write two essays on current issues in Malaysia. 
The research participants were then treated with either the PROT or SROT approach. A wiki site named pbwiki 
was developed to be used by each treatment group. They were given four weeks to discuss and collaborate to work 
 essay topics (the first topic was related to a social problem, while the second 
one was about an issue in Malaysian economy). An e-moderator with pedagogical role was assigned to the PROT 
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group while another moderator with the social role was assigned to 
an essay in the assigned topic in a collaborative manner. By using the wiki feature, the members of each group were 
ached a consensus and 
came up with the final essay.  
pbwiki were analyzed by 
:  a micro critical thinking 
rubric (MiCT) and a macro critical thinking rubric (MaCT). MiCT refers to (i) giving reasons and evaluate evidence, 
(ii) exploring implication and consequences, (iii) comparing and contrasting ideas, and (iv) thinking precisely about 
thinking. Meanwhile, MaCT refers to (i) evaluating arguments, (ii) analyzing arguments, (iii) making 
interdisciplinary connection, (iv) clarifying issues, (v) generating solutions, and (vi) refining generalizations. Two 
teachers were identified to e -rater agreement for the MaCT 
scores was 0.97 and the value for the MiCT was 0.69 - both indicating a high correlation in terms of agreement 
 
After four weeks of treatment, the two groups of participants sat for a post-test. The students were instructed to 
write two General Studies essays within 80-minutes. While the first topic was similar to the one discussed in the 
wiki environment, the second essay question was an entirely new General Studies issue. 
3. Findings and discussion 
ascertain the homogeneity in term of prior knowledge in General Studies course between the two treatment groups. 
The data were compiled and analyzed using the Statistical Package for the Social Science (SPSS) software. The 
General 
Studies between the SROT and the PROT groups prior to the treatment. A similar result of insignificant difference 
in performance was also observed between the active and reflective students of the SROT group. In other words, 
they were homogeneous in their General Studies performance before the treatment was carried out. 
-test was used to measure their performance. The ANOVA finding of the 
post- formance between those who received PROT 
and those received SROT (F: 113.42, p: <0.05). Meanwhile, the descriptive statistics indicated that the PROT group 
(N: 60) scored significantly higher than the SROT group (N: 60), with the PROT post-test mean score of 59.85 
(S.D.:7.21) and the SROT post-test mean score of 46.17 (S.D.: 6.97) were reported. Thus, the PROT group was able 
to write significantly better essay as compared to the SROT group. 
This study also attempted to investigate the differences in essay performance and critical thinking between the 
active and reflective students in the SROT treatment group. A MANOVA method was used for these purposes. The 
MANOVA finding indicated no significant difference in performance between the active and reflective students 
who received instruction under the SROT treatment in the wiki environment (p-value: 0.639; mean difference: 0.86). 
The post-test mean score of the active students in the SROT group (N: 31) is 46.58 (S.D.6.50) while the reflective 
students from the same group (N: 29) scored a mean of 45.72 (SD: 7.32). Even though there was no significant 
difference, the active students in the SROT group have written slightly better essay than the reflective students in the 
same group. 
The MANOVA result also revealed an insignificant difference in critical thinking between the active and the 
reflective students of the SROT treatment group (p: 0.893; mean difference: 0.20). The descriptive statistics 
indicated that the critical thinking mean score of the active students in SROT group is 16.40 (SD: 3.97) while the 
reflective students in the same group scored a mean of 16.60 (SD: 6.82). Interestingly, even though there is no 
significant difference, the reflective students in SROT group has indicated a slightly better critical thinking skills 
than did the active students in the same group.  
The PROT and SROT instructors have played their respective roles in facilitating the students to understand the 
purpose of essay writing in the wiki online learning environment. Their different approaches have prompted the 
students to engage in the wiki environment to improve their performance in essay writing. The PROT moderator has 
current 
issues and by reading newspapers and magazines. The SROT moderator on the other hand, prepared a sociable and 
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friendly environment for the students to engage in the wiki environment. The study revealed that students under the 
PROT treatment were better 
comments compared to those in the SROT treatment.  
The active and reflective students in the SROT group were engaged in wiki online learning and developed their 
writing skills during the four weeks of treatment. They practiced academic discourse by giving ideas on the given 
topic. As wiki allows its users 
this study were able to learn from each other. The input added or edited by the members has helped the group to 
construct the sentences and produce a better quality essay. For this reason, it was found that the active and reflective 
students in this SROT treatment did not display much difference in their essay writing performance. Although both 
active and reflective students in the SROT group are different in their learning styles, the study shown that they 
learned from each other, resulting in an equal essay writing quality. Also, as the focus of the SROT moderator was 
to ensure that the students participate and to prepare a harmonious online learning environment, such encouragement 
for socialization was well received by the active and reflective students in the SROT group. In addition, the 
insignificant difference in critical thinking (as shown in their wiki inputs) between these two types of students in the 
SROT group signifies the benefit and importance of having learners with different learning styles collaborating in 
the same group.  
4. Conclusion 
Online learning is becoming more important in the education system, including in high schools. As General 
Studies course is an ill-structured domain in that it includes a wide range of knowledge disciplines, students are 
encouraged to collaborate to learn this course in a more meaningful manner. Wiki online learning environment is 
one such platform whereby the learners can work together to resolve the assigned task in this course. Through such 
resulted in an improvement in their wiki essays. With such collaborative work, not only it has assisted the students 
to improve their essay writing performance, but also on their critical thinking skills. Thus, the presence of online 
moderators, either with pedagogical or societal role, is vital to assist the students performing better and exhibiting 
better critical thinking skills in their essay writing. Also, learning style, especially the active-reflective dimension, is 
not an issue in online learning, therefore, educators should not be too concerned on these differences in delivering an 
online instruction.  
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